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Introduction: The World Health Organization (WHO) has published lists of essential equipment and supplies for delivering emergency care in resource-limited settings.
The objective of this study was to assess material resources available for adult emergency care at a major academic tertiary care referral centre in Accra, Ghana, to
determine quality improvement needs.
Methods: A spot inventory of emergency centre equipment and supplies was conducted in Korle-Bu Teaching Hospital (KBTH) and compared to the WHO essential
emergency equipment list released in 2006.
Results: Most items considered essential were available at the time of inventory. Notable exceptions included: equipment and supplies for healthcare provider safety
and infection control, advanced airway management, and ophthalmologic or gynaecological examinations. Several additional items, such as glucometers and pulse
oximeters, were available and often used for patient care.
Conclusion: Beyond pointing out speciﬁc material resource deﬁciencies at the Surgical Medical Emergency (SME) centre, our inventory assessment indicated a need to
develop better implementation strategies for infection control policies, to collaborate with other departments on coordination of patient care, and to set a research
agenda to develop emergency and acute care protocols that are both effective and sustainable in our setting. Equipment and supplies are essential elements of emergency
preparedness that must be both available and ‘ready-to-hand’. Consequently, key factors in determining readiness to provide quality emergency care include supply-
chain, healthcare ﬁnancing, functionality of systems, and a coordinated institutional vision. Lessons learnt may be useful for others facing similar challenges to
emergency medicine development.Introduction: L’Organisation mondiale de la Sante´ (OMS) a publie´ des listes de l’e´quipement et du mate´riel me´dical ne´cessaires aux soins d’urgence dans des contextes
caracte´rise´s par des ressources limite´es. L’objectif de cette e´tude e´tait d’e´valuer les ressources mate´rielles disponibles pour les soins d’urgence destine´s aux adultes dans
un hoˆpital universitaire central de soins tertiaires a` Accra, au Ghana, aﬁn de de´terminer quels e´taient les besoins en termes d’ame´lioration de la qualite´.
Me´thodes: Dresser un inventaire ponctuel de l’e´quipement et du mate´riel me´dical dont dispose le service d’urgence de l’hoˆpital universitaire de Korle-Bu (KBTH), puis
le comparer a` la liste de l’e´quipement d’urgence essentiel publie´e en 2006.
Re´sultats: La plupart des e´le´ments conside´re´s comme essentiels e´taient disponibles au moment de l’inventaire. Les exceptions notoires e´taient les suivantes: e´quipement
et du mate´riel ne´cessaires a` la se´curite´ du fournisseur de soins de sante´ et au controˆle des infections, a` une prise en charge avance´e des voies ae´rienne, ou aux examens
ophtalmologiques ou gyne´cologiques. Plusieurs e´le´ments supple´mentaires, comme des glucome`tres et des oxyme`tres de pouls, e´taient disponibles et souvent utilise´s dans
la prise en charge des patients.
Conclusion: Outre le fait de souligner les lacunes spe´ciﬁques au niveau des ressources mate´rielles au sein de l’unite´ des urgences me´dico-chirurgicales (UMC), notre
e´valuation de l’inventaire a mis en avant la ne´cessite´ d’e´laborer de meilleures strate´gies de mise en œuvre des politiques de controˆle des infections, de collaborer avec
d’autres services en termes de coordination de la prise en charge des patients, et d’e´tablir un programme de recherche aﬁn de de´velopper des protocoles applicables aux
soins d’urgence et aigus qui soient a` la fois efﬁcaces et durables dans notre contexte. L’e´quipement et le mate´riel me´dical sont des composantes essentielles a` la
pre´paration aux e´tats d’urgence, et doivent eˆtre a` la fois disponibles et « a` porte´e de main ». Par conse´quent, les facteurs essentiels a` la de´termination du niveau de
pre´paration a` l’administration de soins d’urgence de qualite´ incluent la chaine logistique, le ﬁnancement des soins de sante´, la fonctionnalite´ des syste`mes, et une vision
institutionnelle coordonne´e. Les lec¸ons tire´es pourraient eˆtre utiles a` d’autres confronte´s a` des de´ﬁs similaires en matie`re de de´veloppement de la me´decine d’urgence.African relevance
 Resource restrictions are the norm in most African
emergency centres.
 Comparing an emergency centre’s resources to the WHO
lists of essential equipment and supplies is an easy way to
identify shortages vital to safe patient care.
Essentials for emergency care 175 In addition it will also highlight areas of the service that
could be improved upon.
Introduction
The role of Emergency Medicine (EM) in health system
strengthening has been increasingly acknowledged worldwide.
This has resulted in growing local and international commit-
ment to improving emergency care in low- and middle-income
countries (LAMIC), including those in Sub-Saharan Africa.1
Insufﬁcient availability of material resources is often cited as
a major obstacle to the implementation of comprehensive
emergency services in LAMIC.2,3 To assist in resource alloca-
tion and planning, the World Health Organization (WHO)
published lists of supplies considered essential for delivering
a minimum of basic emergency care.4,5 There has been paucity
of data on compliance with WHO’s essential supplies for deliv-
ery of emergency care in the West African Region. This study
reports result of a baseline inventory audit performed in Korle-
Bu Teaching Hospital (KBTH) in Ghana to determine targets
for service improvement, as there are currently no available
data in the literature from this region.
Methods
The inventory was made at KBTH in the Surgical Medical
Emergency (SME) centre in June 2012. The SME centre pro-
vides emergency care for patients aged 13 and older who present
to the hospital with acute, non-traumatic, non-obstetrical, and
non-gynaecological complaints. Other patients are seen in sepa-
rate, specialized emergency units located at different sites across
campus. In the SME centre, walk-ins are accepted, but most
patients are referred from outside clinics or hospitals. Approx-
imately 9257 patients received care in the SME centre in 2010.
A comprehensive audit of all medical equipment and con-
sumable supplies used in the SME centre was performed over
a two-day period in June 2012. The audit involved a spot
inventory of items physically present in the unit’s patient care
areas, matron’s ofﬁce, and utility closets. Equipment was
tested at the time of audit to verify working condition, and
senior nurses provided information about recent patterns of
use. Items kept locked in the unit’s stores and transportable
equipment kept in other parts of the hospital were excluded
from inventory, as these would not be accessible for emergency
use.
The checklist used was a modiﬁed version of the 2006 WHO
Generic Essential Emergency Equipment List,4 with the
removal of items not relevant for SME centre care. Additional
items that were found but not part of the checklist were
recorded separately. Data collection was performed by three
medical ofﬁcers working in the SME centre, with the help of
a visiting emergency medicine resident.
Categorical binary data were collected. Items found missing
or in poor working condition were grouped into one of three
categories according to their intended use in emergency medi-
cine practice. These categories were established on the basis of
the author’s local experience. The categories included: critical
care interventions and advanced airway management, provider
safety and infection control, and gynaecological examination
equipment.Results
Most equipment and supplies on the WHO Generic Essential
Emergency Equipment List were available and regularly used
at the time of the inventory. Exceptions fell into three general
categories: equipment for critical care interventions and
advanced airway management, for provider safety and infec-
tion control, and for gynaecological examinations (Table 1).
Some equipment on the WHO list was available but not in
working condition. For example, laryngoscope handles and
blades were found in a storage cabinet in the main resuscita-
tion area, but there were no batteries, working bulbs, stylets,
or endotracheal tubes for intubation. Bag valve masks were
present but found disassembled, with incompatible facemasks
and ventilation bags stored together.
Additional patient care equipment not considered essential
per the 2006 WHO list was also discovered. For example,
hand-held glucometers and ﬁnger-probe pulse oximeters were
used regularly at triage and during subsequent patient
monitoring. A deﬁbrillator was present, though the battery
was dead and the plug was incompatible with wall sockets.
The senior nurses reported that it had never been used. A car-
diac monitor was found with broken and missing patient
attachments.
Discussion
The KBTH SME centre meets most WHO minimum standards
for emergency equipment and supplies in resource-limited set-
tings. Items missing or found to be in poor working condition
at inventory could generally be classiﬁed under provider safety
and infection control, critical care and advanced airway man-
agement, and gynaecological examination. A reﬂection on the
function of these categories provides insight into the systemic
challenges that impact efforts to improve emergency care.
An understanding of the larger context of institutional
resources is crucial when interpreting these ﬁndings. For
example, the capacity to provide assisted ventilation in the
intensive care units at KBTH is severely limited. While educa-
tion to improve provider competence in critical care is a crucial
requirement for expanding the scope of emergency practice,3,6
teaching intubation skills to emergency providers is of minimal
value at the present time. On the other hand, basic airway
skills (such as bag mask ventilation) and the ability to cardi-
overt and deﬁbrillate unstable cardiac rhythms may signiﬁ-
cantly beneﬁt patients. Therefore, efforts should be directed
at assuring that functional bag valve masks, deﬁbrillators,
and cardiac monitors are always available and that providers
are trained in their use.
The absence of provider safety and infection control equip-
ment was noted. KBTH has policies in place and SME centre
staffs are trained in infection control and occupational health
priorities. The deﬁciencies that we identiﬁed underscore the
dissonance between theory and practice, and the need for
detailed implementation strategies if policies are to become
effective. Speciﬁcally, most behavioural recommendations
have been adopted, but ﬁnancial and supply-chain deﬁciencies
are a barrier. For example, disposable sharp containers were
available at KBTH Central Stores for about $40USD. During
a trial run in the SME centre main resuscitation area, three
one-gallon containers were ﬁlled within a week. Although
Table 1 World Health Organization (2006) Essential Equipment for Emergency Care Not in Working Order at Korle-Bu Teaching
Hospital Surgical Medical Emergency centre.
Critical care interventions/
Advanced airway management
Endotracheal tubes-cuﬀed (#5.5–9)
Endotracheal tubes-uncuﬀed (#3.0–5.0)
Laryngoscope handle
Laryngoscope Macintosh blades (adult)
Cricothyroidotomy set
Healthcare provider safety/
Infection control
Eye protection
Sharps disposal container
Apron-utility, plastic, reusable
Gynaecological examination Vaginal speculum
176 K.M. Osei et al.readily and appropriately used by staff, the estimated
minimum cost of $480USD per month was prohibitive. To
solve this problem, we contracted a local plastic recycling com-
pany to manufacture containers for under $4USD each.
The lack of vaginal speculums in the SME centre is a clear
indicator of the compartmentalization of emergency care at
KBTH and underscores the need for integrated EM services.
In the current model, medical and surgical sub-specialty eval-
uations are performed in sequence. Women who are initially
evaluated in the SME centre and require specialized gynaeco-
logical examinations must travel to another location on cam-
pus. Moreover, responsibility for such patients is often
neglected, and awaits determination of the underlying prob-
lem. This leads to delays in coordination of care for patients
who present with multiple or undifferentiated complaints.
One function of a well-developed EM service is to coordinate
comprehensive care for these patients. The ability to serve in
this role will depend on intradepartmental improvements (such
as speculum procurement, deﬁnition of a private examination
space, and staff training in gynaecological examination skills),
as well as collaboration with other departments at the hospital.
Since the time of this inventory assessment, we have devel-
oped a system to clean and store pre-assembled resuscitator
bag-mask sets at the SME centre resuscitation area so that
these are readily available, and have procured two cardiac
monitors and a deﬁbrillator with locally compatible electrical
plugs. However, we identiﬁed other impediments that must
be addressed. These include lack of electrical outlets at the bed-
side, slow or non-existent mechanisms for equipment mainte-
nance and repair, and lack of cost-recovery mechanisms for
consumable accessories such as electrodes for ECG lead
attachments. A sustainable EM practice must address these
practical issues, and local constraints must be considered when
considering the feasibility of medical practice standards such
as Advanced Cardiac Life Support protocols and the guide-
lines conferred by the Surviving Sepsis Campaign. Alternative
protocols should be adopted in resource-poor settings.7,8
The role of healthcare ﬁnancing in this process cannot be
underestimated. As an example, Ghana’s National Health
Insurance Authority, in an attempt to provide universal access
to emergency care, has begun writing speciﬁc billing codes to
deﬁne remuneration for emergency care. Funding limitations
and inefﬁcient cost recovery result in difﬁcult decisions as to
what constitutes a sustainable and equitable EM practice.
These constraints sometimes lead to innovative strategies uti-
lizing existing resources, such as nurse-administered ketamine
sedation for painful procedures in rural Uganda.9 However,
there is an urgent need for cost-effectiveness research to setpriorities for EM practice improvement as it gains ground in
West Africa.
Our assessment consisted of a spot inventory, rather than a
series of audits. We did not search SME centre records to
determine with certainty whether consumables that were
unavailable at the time of the audit were ever stocked, as they
may have been exhausted due to an unusual surge in recent
use. It is difﬁcult to discern the root causes for non-availability
(e.g., supply chain deﬁciencies versus lack of perceived need,
among others). Recall bias may have been introduced by rely-
ing on senior nurses’ impressions to assess equipment usage
patterns. However, their responses were consistent with our
own experiences working in the SME centre.
The WHO essential emergency equipment and medication
lists undergo frequent revision. The most recent edition at
the time this assessment was performed was published in
2006 and may have been outdated. A revised list (August
2012) was not yet available for general use at the time of the
inventory.
Conclusion
Our inventory assessment identiﬁes speciﬁc resource deﬁcien-
cies at the SME centre, indicates a need to develop better imple-
mentation strategies for infection control policies, encourages
collaboration with other departments in the coordination of
patient care, and supports a research agenda to develop EM
protocols that are both effective and sustainable in our setting.
Key factors in readiness to provide quality emergency care
include supply-chain, healthcare ﬁnancing, functionality of sys-
tems, and a coordinated institutional vision.
In summary, to beneﬁt from essential equipment, imple-
mentation strategies must consider issues such as leadership,
oversight and responsibility, incentives, metrics, and ﬁnancial
sustainability, in addition to healthcare provider education
and training. Lessons learnt may shape strategies for others
facing similar challenges to EM development.
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